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Abstract: Cercariometry was carried out at 2 major water contact sites in an endemic
area of urinary schistosomiasis, before and after the introduction of control measures
against the disease. The natural water was examined for the presence of cercariae by
filtration technique at one hour interval during the daytime. Before the control
measures performed, at one of the sites, 567 cercariae were detected in 90 liters of
water examined and the pattern of cercarial density was found to be diurnal with the
highest density at noon. Six months after the implementation of control measures with
a combination of treatment with metrifonate and provision of piped water, 354 cercariae
were recovered from 90 liters of water examined and the pattern was also diurnal. At
the another site, on the other hand, only 2 cercariae were found in 180 liters of water
sample before the control and no cercariae were detected after the introduction of con-
trol measures. Evaluation of the impact of control measures on the risk of contracting
the infection was discussed.
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INTRODUCTION

81

Since 1981, a research programme on epidemiology and control of urinary

schistosomiasis has been carried out at Mwachinga village, Kwale, Kenya under the
medical cooperation programme between Governments of Kenya and Japan. Urine ex-
amination, water contact study and snail survey done so far provided baseline data to
understand the present situation of the disease and to evaluate the efficacy of control
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measures (Shimada ef al., in preparation). While cercariometry, detection and counting of
schistosome cercariae in natural water, is of great value in epidemiology and evaluation
of control measures of schistosomiasis as well (Jordan and Webbe, 1982). In a previous
paper (Sato ef al., 1983), we reported the usefulness of the filtration technique of Pren-
tice (1984) for counting cercariae in natural water in our study area.

In the present communication, we describe the diurnal fluctuation in cercarial densi-
ty in natural water at two study sites and the results of the preliminaty study on the

evaluation of control measures by using cercariometry.

MATERIALS AND METHODS

Sampling points:

At Mwachinga, our study area, we identified 30 human water contact sites along
the two main rivers, namely Kadingo which flows from west to the east, and Marere
which flows from southwest to the north. In the present study, only two water contact
sites, site 6 on Marere river and site 19 on Kadingo river, were chosen according to the
results of water contact study. The water of the two sites is used for daily life of the in-
habitants of the village. The human water contact activities which take place at these
sites include bathing, swimming, washing, drawing water and watering livestock.

(Shimada et al., in preparation)

Cercariometry:

Filtration method was used in order to measure cercarial density in natural water.
The apparatus used in this study was a slight modification of Prentice (1984) and
previously described in detail by Sato ef al. (1985). Cercariometrty was performed in
November, 1983 (dry season), before the introduction of the control measures and
Auguest, 1984 (end of rainy seasen), after the implementation of the control measures.
Ten to twenty liters of water were examined every one hour interval for eight hours dur-

ing the daytime in each examination.

Control measures implemented in the study area:
The control of the disease was started in February, 1984 with a combination of
treatment with metrifonate and supply of piped water (Sato ef al., in preparation).

RESULTS

The results of cercariometry are shown in Table 1. Before the introduction of con-
trol measures (November, 1983), at site 6 where water was running, few cercariae were
detected only in the samples of water collected at 1100 and 1200 hours. On the other
hand, at site 19 where water was stagnant, many cercariae were recovered at any time
during the day except 0900 hours, with the highest density at 1200 hours. Six months

after the control was started (August, 1984), no cercariae were found at site 6,
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Table 1. Results of cercariometry at Mwachinga

Density of cercariae
(No. of cercariae/liter)

November, 1983 Auguest, 1984
Sampling time Site 6 Site 19 Site 6 Site 19
0900 0 0 0 0
1000 0 0.7 0 0.8
1100 0.05 8.0 0 4.9
1200 0.05 17.0 0 6.2
1300 0 9.3 0 8.2
1400 0 4.3 0 7.4
1500 0 10.0 0 5.3
1600 0 3.9 0 2.2
1700 0 3.5 0 0.4
Total No. of
forktailed cercariae 2 567 0 354
recovered

Total volume of
sample water 180 90 180 90
examined (liters)

however, considerable number of cercariac were recovered at site 19 with the highest
density at 1300 hours.

DISCUSSION

Since only S. haematobium adult worms were recovered from the sentinel hamsters
which were immersed at the infested water at site 19 in our study area,_therefore, we
will consider the cercariae detected in the present study to be of S. haematobium species,
however, further study for verification will be necessary.

There are some reports which dealt with the diurnal fluctuation of cercarial density
in natural water and/or in laboratory condition. Rowan (1958) reported that the density
of S. mansoni cercariae in Puerto Rican water showed a diurnal pattern with the highest
density at noon in streams, or at 1600 hours in ponds. EL-Gindy and Radhaway (1965)
and Nojima and Sato (1978) revealed that the emergence of S. haematobium cercariae
from infected snails was diurnal in the laboratory condition. More recently, Kloos et al. (
1982) reported that the highest density of S. haematobium cercariae in natural water was
observed between 0700 and 0900 hours in River Nile and the related canals and ditches
in Egypt, although the number of cercariae obtained seemed to be very few to determine
the peak hour of the highest density. In the present study, we clarified that the density
of S. haemaftobium cercariae showed a diurnal pattern with the highest density around
noon in the field condition. Our results suggest that there is much risk of infection
around noon, and the inhabitants would reduce their exposure to cercariae if they come
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to the water contact sites in early morning or late evening.

In our study area, the control of the disease was started with a combination of
treatment with metrifonate and provision of piped water on February, 1984. The treat-
ment with metrifonate could reduce the prevalence slightly, but it reduced remarkably
the intensity of infection from 53.0 eggs/hour to 9.0 eggs/hour (Sato et al., in prepara-
tion). And the anual infection rate of snails also decreased after the control, from 13.1%
in 1983 to 3.5% in 1984 (Noda et al., in preparation). The present paper, however, show-
ed the fact that many cercariae were recovered 6 months after the control at site 19.
These facts suggest that there is still much risk of infection at site 19 and more ac-
curate judgement on the reduction of risk of infection can be done by the cercariometry
than by the urine examination and the snail survey.

At site 6 we could recover only 2 cercariae in 180 liters of water sample before
the control and no cercariae after the control. The reduction of cercarial density may not
represent the effectivness of the control measures on the risk of infection, because the
number of cercariae recovered was too low to determine the effect of the control. This
result also raised the question that how much the risk of infection was involved at site 6.
Prentice and Ouma (1984) reported that water which showed to contain cercariae by cer-
cariometry was potentially infective. In a previous paper (Sato ef al., 1985), we reported
that sentinel animals did not contracted the infection when they were immersed in the in-
fested water in which cercarial density was as low as 0.025 per liter of water. More in-
tensive study on cercariometry combined with animal immersion is needed to determine
the least reliable quantity of water to be analysed before cercariometry is used as a

mean to evaluate control measures of schistosomiasis.

ACKNOWLEDGEMENT

We are indebted to Prof. M. Mugambi, the director of Kenya Medical Research In-
stitute, for permission and encouragement to carry out this study. we are grateful to the
staff of Division of Vector Borne Diseases in Kwale for their cooperation during the
study. Appreciation is also expressed to Dr. Khalid M. Hassan for his helpful criticism
and suggestions in the preparation of the manuscript. This study was supported by the
Kenya Medical Research Institute, Kenya and the Japan International Cooperation Agen-

¢y, Japan.

REFERENCES

1) ElGindy, M. S. & Radhawy, I. A. (1965): Periodicity and longevity of Schistosoma haematobium
cercariae liberated from Bulinus truncatus in central Iraq. Bull. Endem. Dis., 7(1/2),
55 —T72.

21 Jordan, P & Webbe, G. (1982): Schistosomiasis-Epidemiology, Treatment and Control. lIst. ed.,
280, William Heineman Medical Books Ltd, London.



5

6

7

~—

—

Kloos, H., Gardiner, C. H., Selim, A. & Higashi, G. 1. (1982): Laboratory and field evaluatiqn of
a direct filtration technique for recovery of Schistosome cercariae. Amer. J. Trop. Med. Hyg., 31
(1), 122—127. ‘ ‘

Nojima, H. & Sato, A. (1978): The emergence of schistosome cercariae from the snails. . Hour-
ly response of cercarial emergence of Schistosoma mansoni and S. haematobium, and effect of
light-cut on their emergence. Jpn. J. Parasitol. 27(3), 197—213.

Prentice, M. A. (1984): A field-evolved differential filtration method for recovery of schistosome
cercariae. Ann. Trop. Med. Parasitol., 78(2), 117—127.

Prentice, M. A. & Ouma, J. H. (1984): Field comparison of mouse immersion and cercariometry
for assessing the transmission potential of water containing cercariae of Schistosoma mansoni.
Ann. Trop. Med. Parasitol., 78(2), 169—172.

Rowan, W. B. (1958): Daily periodicity of Schistosoma mansoni cercariae in Puerto Rican waters.
Amer. J. Trop. Med. Hyg., 7, 374—381.

Sato, K., Noda, S., Miguwe, D. K., Ziro, G. N. & Muhoho, N. D. (1985): Epidemiological
studies on Schistosoma haematobium infection in Coastal Area, Kenya-Cercarial density at water

contact points and identification of species of cercariae. Trop. Med., 27(4), 197—202.

v TE R — A FHIKIC S B AL FE R HUE D

— T KD e B ) T EEOARNEB R A A VA A b ok by ba—
SRE S D IE G RREE O BIE I D0 T

fekkTer, BER, FARC (RBKERFEEFRATE A BEHT), HEME— (EREEX
FEETE Y #%), Ngethe D. Muhoho (¥ = 7 rhREEPICAT, 1 v, ¥ =7)

o VEMBRHIEOHTH CH Dy = 7TEH2 7 VHIK 4 7 5 v A FhIcks LT, ERIC X
SHHERTOBKELD, FRcFIHBEEDE G 2 7 FF (Site 6, Site 19) #3#0Y, KeF+w L
hVTEEOARNEE YA BV 4 2 ) I IhEE L. BIEL, AV 7 25— M2 X
B EMGH L RE KRS E Aoz v b e — LREROFIE 2 BN - Tl -
7o (198311 H K UN19844E 8 B) Site 19 Tk, = v b= — LRREMANICIL, 90V 5 b
KB EEETED w7 ) TSR, KbDwr s )V 7TEEZIESF Y~ 27 L35 AL
Bam Ly, 2y b e - A XREREK 6 » ARIEESTL, 90V » b L DKRDBHIAED LA
VT HAENRE R, K ) TEEILIS Y E - 7 E T A HREBIA R LI, ZOZ Enk,
Site 19 TEHIEADSHFHE 1 FRCHT CREOERE R L&, FALI/ARENZE1E
ZHhL., Fio, avbe KRB TL, REREOREAHYE > TV ENEBS S
76 - 72,

-5, Site 6 Tix=v b e — L XEEMINTIB0N » FADKSH 2ED LB U T AL
INICHNTTC, 2 v b e = LEMHBITE, A ’mi@l&iihfmwﬁgo ZDLsimh &Y
L n Y TEEORGKRTIEL, KERTH G A S Y T A Y —Ta v ke —LXEN
(E MM RAE O (R0 RUE T2 RO Gl % & LB L Bbn s EMBME= v b e —
ARRDPEROERE OB RIETHRAHETHAEIC, v A V2 b Y RGBS
DS > TEE LI,

BEERS H29% 2%, 81-85H, 19876 H



